The binary adsolubilization behaviors of 2-naphthol +biphenyl and 2-naphthol +1, 3-dichlorobenzene in a cationic fluorocarbon surfactant adsorbed layer formed on TiO2 have been investigated as a function of pH. In the binary adsolubilization of 2-naphthol+biphenyl, the adsolubilized amount of 2-naphthol increases gradually until pH 7 and then sharply with a further increase of pH, whereas the adsolubilization of biphenyl is not observed in the wide pH region. In the binary adsolubilization of 2-naphthol + 1, 3-dichlorobenzene, the adsolubilization behavior of 2-naphthol shows a similar trend as that of 2-naphthol +biphenyl system, while the adsolubilized amount of 1, 3-dichlorobenzene increases gradually with pH from 3 to 10. The enhancement in the adsolubilization of 2-naphthol at high pH is attributed to the interaction between deprotonated 2-naphthol and the cationic surfactant as well as the increase of interaction between negatively charged TiO2 and the surfactant. The adsolubilized sites for binary adsolubilization of 2-naphthol +1, 3-dichlorobenzene are also discussed from the admicellar partitioning coefficients.
Introduction
When surfactants are adsorbed on solid particles including alumina, silica and clay, water-insoluble compounds can be incorporated in the surfactant layers. This incorporation is termed as adsolubilization'). A majority of the work done to date is related to the effects of surfactant structure, concentration, ionic strength, and solution pH on adsolubilization2'3). In addition, adsolubilization of 2-naphthol has also been investigated by using surfactant mixtures4-6) and particularly found that it is highly enhanced by the mixtures of anionic and nonionic hydrocarbon surfactants on alumina4 '6) . Apart from this, binary adsolubilization of organic compounds has also been reported7 '8) .
One of the applications of adsolubilization is to eliminate organic pollutants in water so it is a key issue to increase the surface concentration of pollutants in the surfactant adsorbed layer. Further, it is important to render the adsolubilized pollutant compounds into harmless components by some action. Recently, we have demonstrated that 2-naphthol adsolubilized in cationic hydrocarbon surfactant bilayers formed on TiO2 can be oxidized by UV-irradiation9). The essential reaction is that upon irradiation the holes generated in the valence band of TiO2 oxidize Ti-OH groups and/or H2Oad to produce OH radicals. This powerful oxidant preferentially attacks 2-naphthol rather than the cationic hydrocarbon surfactant to oxidize it to phthalic acid. A portion of the resulting oxidized products is transported from the hydrophobic reaction layers to the water phase. On the other hand, adsorbed O2 02 acts as an acceptor for excited electrons in the conduction band. The 02 consumed in the adsorbed bilayer will be provided by diffusion from the water phase. Thus, the effect of the adsorbed layer can be attributed to both the concentration of the compound near the TiO2 surface and the increase in the effective reaction surface area with the improvement of the particle dispersibility. Furthermore, when cationic fluorocarbon surfactants are used instead of hydrocarbon ones, the oxidation process will be promoted at fluorocarbon surfactants adsorbed layer due to a high affinity of 02 with fluorocarbon surfactants. Additionally, fluorocarbon surfactants do not degrade as readily pH. Here, the initial concentrations of DEFUMAC and 2-naphthol are 2 mmol dm-3 and 0 . 4 mmol dm-3, respectively. As the 4-potential of TiO2 changes from positively to negatively charged with increasing pH of the solutions, the adsorption of DEFUMAC is enhanced by increasing the electrostatic interaction between TiO2 surface and the hydrophilic portion of DEFUMAC. Also, the cmc of DEFUMAC solutions containing 2-naphthol decreases with pH. This effect will contribute to the adsorption increase of DEFUMAC with pH. As already described above, a large adsolubilized amount at high pH region results from the electrostatic force of attraction between positively charged DEFUMAC adsorbed and negatively charged 2-naphthalate to some extent. A similar adsolubilization behavior at high pH has been observed for naphthalene derivatives/cationic hydrocarbon surfactant/silica system'5). Figure 3 shows the adsorption of DEFUMAC and binary adsolubilization of 2-naphthol +biphenyl on TiO2 as a function of pH. Here, the initial concentrations of 2-naphthol, biphenyl, and DEFUMAC are 0 . 4, 0.04, and 2 mmol dm-3, respectively. The adsolubilization of biphenyl alone with DEFUMAC adsorbed layer was not observed. Similarly, the adsolubilization of biphenyl in the presence of 2-naphthol was not observed (data not shown in Fig. 3 ) . In addition, the adsolubilization of 2-naphthol as well as the adsorption of DEFUMAC are slightly affected by the presence of biphenyl in the solutions ; the adsorption of DEFUMAC is lower in the whole pH region, while the adsolubilization of 2-naphthol is lower at high pH region in the presence of biphenyl. (The data of biphenyl are not given because of no adsolubilization). where Cadm is the adsolubilized amount (mol g-') , Sad, is the adsorbed amount of surfactant ( mol , Ceq is the equilibrium concentration of solute (mol dm-3) , Seq is the equilibrium concentration of surfactant, and 55.55
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is the mole number in 1 L H2O. Table 1 lists the values of Kadm of 2-naphthol and 1, 3-dichlorobenzene in the pH region between 2 and 7. In the single system, the values of Kadm for 2-naphthol are smaller than those for
Since the magnitude of Kadm can be correlated with the polarity of adsolubilized sites and the higher Kadm means organic compounds to be adsolubilized in lower polarity portion in the adsorbed layer, it is supposed that 2-naphthol is incorporated into 
